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(54) TiUe: COMMUNICATIONS APPARATUS 
(57) Abstract 

A communication system comprising a communication utilis- 
ing apparatus ( 1 ) connectable to a communications network (2). and 
service provision apparatus (2. 3 or 4) for making services available 
to the communications utilising apparatus, characterised by the pro- 
vision, associated with the communications utilising apparatus, of 
an accounting device (12) comprising a digital data storage device 
(22) arranged to store details of the receipt of services by the com- 
munications utilising apparatus (I); a signalling circuit (16) arranged 
to receive, via the communications nerwork (2). signals indicating 
a payment due in respect of services provided by the service provi- 
sion apparatus (2, 3 or 4); and a comparison device (14) arranged to 
compare the received indications with data derived from the stored 
details. 
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COMMUNICATIONS APPARATUS 

ir/er.cicr. relates to commur.icacicn apparatus, and 
more carciculariy z z r t mu r.ica::cr.s apparatus for supplying 
and accuirir.g produces and services from one cr more suppliers 
= of communications ser/ices cr ser/ices offered over 
ccmmumcaticns channels . 

The invention is chiefly, buc not exclusively, concerned 
with the surely cf - eiscommunicat icr. ser/:ces to a customer 
from one or rr.ore telecommunications suppliers. 

— : More particular! - /, the present invention is primarily 

concerned with the communication cf billing or charging 
information. At present, different suppliers of 

telecommunications services charge on different bases . 
Suooiiers cf data network services (e.g. local area networks) 

1= often charge on a fixed rate basis, without taking any account 
of the amount cf usage at the network. This makes accounting 
extremely simple . Cn the other hand, telecommunication 
companies have histcrically charged for network usage, and 
have evolved fairly complicated charging strategies whicn 

ZZ differentiate between local and national calls, calls at 
different times of day, and so on. 

In many existing networks, communications bandwidth is 
a scarce resource, and hence such pricing strategies tend to 
reflect this by pricing at a higher rate services for which 

25 there is greater demand, so as to attempt to optimise the 
usage cf the network. It is to be expected that there will 
continue to be a desire to make more efficient use or 
communications bandwidth in future. Our earlier international 
application number PCT/GB94 / 01128 (A24601) , filed on 24 May 

3 0 1394, describes a telecommunications system in which customer 
terminal apparatus is arranged to negotiate "on Che spot 11 
prices with different telecommunications suppliers. In the 
system described in that application (which is hereby 
incorporated by reference in its entirety) there may be no 

35 •• standard" tariffs; instead, each call (or other network 
service) may be priced individually. 
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Cur earlier filed 3riti"sh patent application No. 
- llT , ,;12-> ( filed on 23 April 1994 (Agents reference A24847) 
discloses r.egcciaticr. :r. an integrated celecommur.ica-icns 
r.ecwcr:-:. and is incorporated herein in its entirety by 

= reference. Also disclosed therein is a visual user interface 
-or service seiecticn. 

Ac creser.t, the problem cf charging communications users 
is a formidable technical challenge. Long gone are the days 
when it would have been possible to consider manual 
administration cf accounts. Some cf the issues involved are 
-'scussed in the British Telecommunications Engineering 
Journal, Volume 11, Part 4, January 1953 "Special issue on 
billmc". In that issue, some figures for the billing system 
operated by British Telecommunications pic are given as 

13 follows : 

The system supports 23 million customers and produces 100 
million bills a year. The bills itemise 15 million calls a 
day, and charge a revenue of £24 million per day. The billing 
svster?. runs on 29 mainframe computers, and requires 1400 
2: gigabvces of data cn magnetic disks; 5 million lines of COBOL 
statements; 14 million screen exchanges ever/ day; and 60 
thousand connected terminals. At page 296 of that issue, it 
is disclosed that it is anticipated that 1.5 gigabytes cf data 
need to be transferred through the network every night solely 
-3 for the Durpose of billing. 

;c will be apparent that the cost of billing is 
substantial . It has been estimated at over 10% of the revenue 
of many telecommunication companies, and much more than cms 
in some cases. IC seems likely that the cost and required 
3 0 complexity of billing systems will continue to increase m 
future, with the provision of ever wider ranges of 
telecommunications products and services and the proliferation 
cf sceciai rates and tariffs. 

The present invention is intended to provide 
3= communications apparatus which offers the possibility of 
controlling the complexity of billing operations. 

Accordingly, in one aspect, the invention consists of a 
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service user apparatus arranged to automatically leg service 
transactions, and ser /ice provider apparatus arranged to 
trans-it acccur.t data 



through a cemmunicat ions network, the 



user acoaratus being arranged to compare the account data with 
E stored transaction data and to reconcile the two. 

It is, ci course, known {e.g. from G3 2001788) itr user 
apparatus to leg transactions, but since reconciliation is 
performed manually this merely increases the work to be 
cerformed by the user: 
10 - n anctr.er aspect, the storage and/or comparison 

operations may be carried cut by independent apparatus not 
owned either by the service supplier or the service user. 

In the event of successful reconciliation, payment may 
be initiated e.g. by a "smart card" held at the user 

15 apparatus) . 

Several advantages are achieved by the distribution o: 
c n e account storage operation to the user apparatus. Firstly, 
data storage becomes more distributed, and hence the 
bottlenecks associated with storage of vast amounts ot data 

20 centrally with the telecommunications suppliers .as at 
oresent: are reduced. Thus, this aspect of the present 
invention provides the technical benefits of parallel data 
processing . 

There are also secondary benefits, since the customer is 
25 more easily able to rely upon accounting data which has been 
stored by his own apparatus, and is able also to process the 
stored data for his own purposes v f or example, zurther 
distribution :r charging of the cost) . 

According to a further aspect of the invention, the same 
3 0 technical principles may be applied within a network, to 
distribute the billing and accounting within the network 
rather than centralising.it as at present. 

I- a further aspect of the invention, use is maae ct 
oeriods of low communications usage to transmit accounting 
3 5 information through the network. 

In a further aspect of the invention, which may be used 
independently of the earlier aspects, the services to be 
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accuired cy customer equipment are described by codes 
commur.i caned between customer equipment and supplier equipmenc 
via a ccmmur t ::a:ions channel , che cedes being structured to 
cerrr.it comparison and selection between similar services. For 
5 example, che cedes may, in one embodiment , specify functional 
attributes cf zhe =er/ice in such a manner as :o be 
descricctve cf other services possessing chose attributes . 
Additionally cr alternatively, the cedes may be hierarchically 
structured , consisting of both a generic and specific 
10 descriotion of the service the subiect of each code. 

Thus, ir. chis aspect, the comparison cf similar cut ncn 
identical services by customer equipment is facilitated, thus 
improving the negotiation processes described in our above 
referenced international application . 
!5 : n a further aspect of the invention, which is preferably 

but not necessarily operated in conjunction with the preceding 
aspect , customer terminal apparatus for che acquisition or 
services (e.g. telecommunications services) or goods includes 
a visual interface which displays , for each service , a , 
20 representative image "icon"), the different icons associated 
with dif f erenc services being represented consistently so that 
similar services are similarly represented . Prererabiy , 
accribuces cf services are represented consistently, so that 
ail icons representing a particular service type (fcr example 
25 video ceiepheny) all have an identical common portion visually 
representing that service. Preferably, the customer terminal 
is arranged to display the icons in succession, the position 
in the succession of different icons being dictated by their 
similarities , so that a user of the cermmal equipment may 
3 0 "browse" through a sequence of similar services represented 
by visually similar icons. 

This aspect of the invention renders it possible to 
select between a very large number cf different services which 
may be available in future via teieccmmunications media. 
35 other aspects and embodiments cf the invention are as 

described cr claimed hereafter, with advantages that will be 
aooarent f rem the following : 
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The inver.cion will now be described, by way of example 
only, with reference :c the accompanying drawings in which: 

Figure 1 is a clock diagram showing a convene lona I 
connection arrangement: between a customer and several 
telecommunications networks ; 

Figure 2 is a clock diagram of customer terminal 
equipment accorcing a first embodiment of the invention; 

Figure 3 is a diagram showing schematically the contents 
of a store forming cart of Figure Z; 

Figure 4 is a block diagram shewing the structure of 
network service provider equipment according to the first 
embodiment ; 

Figure 5a is a flow diagram shewing the operation of the 
equipment of Figure i ; 

Figure 5b is a flow diagram showing the corresponding 
operation of the equipment of Figure 2; 

Fi cure 6a is flow diagram corresponding to Figure 5a and 
showing the operation of the apparatus of Figure 4 in a 
modification of the first embodiment ; 

Figure 6b is a flow diagram corresponding to Figure Eb 
and shewing the operation of the apparatus of Figure 2 m that 
modification ; 

Figure 7 is a block diagram showing the arrangement of 
hierarchical networks in a second embodiment cf the inventions- 
Figure B is a block diagram showing the structure of 
interface apparatus forming part of Ficure 7 ; 

Figure 9 is a block diagram showing schematically the 
arrangement of components cf a network according to a third 
embodiment of the invention; 
0 Figure 10 is a block diagram showing schematically the 

structure of a user terminal of a fourth embodiment of the 
invention ; 

Figure 11 is a block diagram showing schematically the 
functional components of the control device forming part of 
5 the apparatus of Figure 10; 

Figure 12 is a block diagram showing the structure of 
service provider apparatus in the fourth embodiment of the 
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Ftoure 13 is a block diagram shewing schematically Che 
- unc - isr.ai elements cf the service provider apparatus of 
Figure 12 ; 

Ficure 1-i is a diagram showing tne structure of a signal 
utilised in the fourth embodiment cf the invention; and 

Ficure 15a and Figure I5b show in greater detail the 
structure cf portions of the signal cf Figure 14; 

Ficure 15 is a diagram illustrating the linkage between 
records stored m the memory of the apparatus of Figure 10 
corresconding to the signals of Figures 14 and 15; 

Ficure 17 is a flow diagram showing the operation of the 
apparatus cf Figure 10; 

Ficure 19 is a flow diagram showing the operation or the 

apparatus cf Figure 12; 

Ficure 15 is a diagram illustrating the display on a 
screen forming part of the apparatus cf Figure 10 in a nfth 
embodiment of the invention; and 

Figure 2 0 is an explanatory diagram illustrating the 
relationship between data stored in the memory of that device 
and data displayed on the screen cf that device. 

Referrma to Figure 1, in a telecommunications system 
(for example, the telecommunications system of the United 
Kingdom? , customer premises equipment 1 ( for example a 
telephone or a computer terminal incorporating a modem) is 
connected to a first public switch telephone network ( PSTN) 
2, and ivia the network 2) to a second public switch telephone 
network 3- Via the networks 2, 3 the customer terminal 1 is 
connected to a service provider 4 (for example a database 
host) . ■ 

With the PSTN 2, the customer terminal 1 is connected to 
an exchange 5, which is connectable to a gateway 6 linking to 
the second PSTN 3. A foreign telephone network 7 may be 
accessed from the customer terminal 1 via the first or second 
networks 2,3. 

In Figure 1, straight lines indicate physical 
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:nierc:r^ec:;:" becween apparatus, and curved arrows indicate, 
ciilir.c flows. Typically, che cperarcr of the first network 
2 sends the customer 1 a quarterly cr, in generally, periodic 
bill for his usage of the network. The operator of the second 

E network 2 sends the customer a bill for his usage cf the 
second network. Since the terminal 1 is connected to the 
second network 2 via the first network 2, the first network 
2 sends a bill to the second network 3 for a connection 
charges. The service provider 4 sends the customer a bi~l for 

C his use of the ser/ices. The operatcr of the foreign network 
7 bills the operators cf the first cr second networks 2 or 3 . 

In the first embodiment , the same physical connections 
may exist as in Figure 1. However, the billing process 
differs from that known in the art. 

5 Referring to Figure 2, the custcmer terminal 1 comprises 

a conventional telephone signalling apparatus 10, for example, 
comprisma the conventional elements for dialling a number, 
sianalling with the exchange 5 and transmitting and receiving 
audio . 

0 Also comprised within the terminal 1 is a communications 

accounting unit 12 according to this embodiment. The 
accounting unit 12 comprises a processor 14 connected, via a 
sianallmc circuit 15, to the telephone unit 10 so as to 
transmit dialling and signalling information from the 

!5 processor 14 to the exchange 5; programme storage memory 18 
for ooerating the processor 14; working memory 20 for use by 
the crocessor 14; a storage device 22 capable cf retaining 
information over long periods of time; a card reader device 
24 arranaed to accept and communicate with a payment card 26 

10 and to communicate with the processor 14. The processor 14 
may be a micro processor or micro computer and, in the latter 
instance, may incorporate che memories 18, 2 0 in a single cmp 
device. The store 22 may be a flash programmable EPROM, a 
disk drive, or any other type of permanent memory; 

3 5 advanJgeousiy, it may be a write once read many (WORM) 
storage device. 

The apparatus shown in Figure 2 may operate in accordance 
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with e:nDOGimer.:5 cr our ajoove rererencea international 
application; that is to say, it. may be arranged zo receive 
from the exchange 3 a price signal indicating a price co be 
charged fcr telecommunications services (or other services) , 
5 and =:crs these price signals. Alternatively, cr 

additionally , :~s accounting unit 12 rr.ay contain store details 
of the payment rate for given services in the memory IS (fcr 
example, the price per unit of telephone calls). 

The processor 14 contains a timer circuit which is 

10 arranged to track the date and time, and to monitor the 
duration of ;or , in general, the amount of usage of; 
teieccmmumcat ions services received by the equipment 10 . 

Referring to Figure 3, the processor 14 is arranged to 
write into the store 22 a record 221 for each service acquired 

15 by the terminal apparatus 1. The record 221 typically 
comprises fields 222-223 respectively fcr date, time, price 
rate, duration of services (or, m general, quantity of 
services whether measured in minutes, units, bits or frames) , 
total cost, a description of the service, and an 

20 identification of the designation or other descriptor 
identifying the purpose of acquiring the service. 

The store 22 may also store long term subscription cr 
rental charges, where these exist. 

Preferably, the records 221 are grouped in tables (1 

25 table 229 is shown) , each table being associated with a 
different service provider. Thus, in the example cf Figure 
1, the separate tables in the store 22 would be provided fcr 
the network 2 , the network 3 , and the service provider 4 . 

On each occasion on which the terminal equipment 1 

30 utilises telecommunications services from the network 2, or 
the network 3 , or service available via the network from the 
service provider 4, a new' record 221 is created in the 
appropriate table 229 in the store 22 indicating the date, 
time, duration (or, in general, amount), description and 

35 designation of the services, and an indication of the unit 
price (derived either by a price signal received at the 
terminal apparatus 1 as disclosed in our above referenced 
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international applics-.cn, cr f rex pre-stored daca m che 
memory 13), and che total cose cf che services acquired 
•ofceair-ed bv multiplying che price sccred in che field 224 and 
che duration sccred :r. che field 225: . 

- ^ ^ 0 ^ rir cr - 3 Ficure 4, ac che exchange 5 and wichin che 
service crcvider equipment ~4 and che network 3) is provided 
accounting apparatus 32 comprising a processor 34, a 

^ • ^ a - - . -~ -t ccnnecced co che exchange 5, and co che 

crccesscr 34, a concrci bus 35 interconnecting che processor 
"5 and che exchange =, a programme storage memory 38, a 
working memory 40, and a store 42, all interconnected with the 
crccessor 34 . 

At che exchange 3, and likewise at a point within the 
network 3 and service provider 4, the processor 34 is arranged 
to write a record to the store 42 corresponding to the recoro 
shown in Figure 3, cr each occasion on which services were 
provided. The records in the store 42 are grouped into 
tables, one for each separately identified customer. The 
orocesscr 34. memories 3 3 and 4 0 and store 4 2 may in practice 
form suitably programmed elements cf che existing computing 
apparatus at an exchange 5, rather than being separate thereof 
as shown in Figure 4 . 

Via the instruction bus 35, the processor 34 may activate 
diaancstic check of the exchange 5 equipment, or the line 
between the exchange 5 and the customer terminal 1, and/or 
elements of the customer terminal 1 . 

Via the signalling circuit 3c, the processor 3 4 can 
transmit messages through the exchange 5 to the customer 
terminal 1 and receive messages therefrom. 

Referring to Figures 5a and 5b, operation of a first 



a 



variant 



s embodiment will now be described. 



As described above, the customer terminal 1 utilises the 
eieccmmunications services available from the network 2 and, 
each such utilisation, a record 221 is stored by the 
crocessor 14 in the store 22 at the customer terminal 1 ana 
corresponding record is stored by the processor 3 4 in the 
store 42 in the network accounting apparatus 32. 
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a ccr.ver.ienc ccmt in time ..for example, at 3.00 a.m. 
each Sunday xcrr.ing) the processor 2 4 reviews the cable scored 
* or che cus corner :eminal 1 in the score 4 2 and , in a step 
1C2, adds the total coses of each service record to reach a 
- «^- a - : n S - firure , Next, the crocesscr 34 (via the signalling 
circuit 3 5 and exchange 5) transmits to the customer terminal 
1 the message indicating the total amount due for payment in 
_ szez: io4. Audio or out of band signalling, or any other 
convenient signalling method , may be used . 
10 Referring to Figure 5b, m a step 106 the processor 14 

receives the bill message via the telecommunications terminal 
apparatus 10 and signalling circuit 15 , and in a step 108 the 
crccessor 14 reads the store 22, accesses the fields 226 of 
the table 229 for the first network, totals the cost figures, 
*• = and ccmcares the total thus derived with the amount cue rigure 
received from the exchange 5 , in steps 108 and 110 
respect iveiv . In the event of an exact match between the 
amount due message and the total from the store 22, or m the 
event of an insignificant difference (e.g. on the order of 1 
20 or 2% due, for example, to rounding errors) the processor 14 
instructs the card reader 24 to debit the payment care 25, anc 
signals payment to the exchange 5 m step 112. For additional 
security, an exchange of password signals may precede this 
staae. The processor 14 then amends the records 221 in the 
table 229 to indicate that payment has been made, m a step 
114 . 

Cn the ether hand, in the event cf a significant 
discrepancy between the amount due signalled from the network 
2 and the tcca. recorded in the store 22, the processor 14 is 
arranged, m a step 115, to signal back to the exchange 5 a 
messace indicating the total read from the store 22. 

Referring back to Figure 5a, in the event that a signal 
indicating payment is received (step 113) by the processor 34, 
the payment is recorded in step 12 0 in the memory 4 0 and the 
service records in the store 42 for the customer terminal 1 
are erased, to conserve space in the store 42, in a step 122. 
At some further convenient stage, the stored payment record 



<JSDOCID: <WO 961 7466 A2_l_> 



WO 96/17466 



PCT/GB95/02826 



is sicnailed by the crccessor to a financial institution to 
be entered in the account cf the operator of the network 2. 

In the event that payment is r.ct received in step 113, 
the crccessor 24, via the signalling circuit 55 and exchange 
= = f receives the total' figure transmitted by the processor 14 
in step 124 . 

In the event that the total figure signalled from the 
customer terminal 1 is close (within a threshold percentage, 
for examoie 10%) to that indicated by the records stored in 

10 the store 42, the processor 34 may accept the total 
transmitted from the customer terminal processor 14 as being 
sufficiently accurate, and transmit, in a step 128, a signal 
to the customer terminal 1 indicating acceptance cf the total 
held at the customer terminal 1. The discrepancy between the 

15 two totals is stored in the store 42, and is used in future 
comparisons in the step 126 for that customer terminal 
eouioment 1 to reduce the percentage deviation between the two 
totals that will be acceptable in future comparisons. In the 
event of systematic and regular deviations, an equipment fault 

20 is likely and the processor 34 is arranged to signal the 
desirability cf an equipment check or replacement. 

After recording the discrepancy in step 13 0, the 
orocessor 34 returns to step 118 to await payment. 

Returning to Figure 5b, where the processor 14 receives 

25 an acceptance signal from a processor 3 4 in step 13 2, it 
oroceeds to step 112 to initiate payment of its total, and the 
network accounting equipment 12 proceeds from step .118 as 
described above . 

Returning to Figure 5a, in the event that the comparison 

30 126 reveals a significant difference between the two totals, 
or where (as discussed above) smaller but consistent 
discrepancies are found from- a given terminal apparatus 1, the 
processor 34 instructs the exchange equipment 5, via the 
control bus 35, to initiate a line check on the equipment 

35 between the exchange 5 and the customer terminal equipment 1, 
in step 134 . In the event that the line check reveals a 
defect in step 136, the processor 34 proceeds to step 128 to 
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accent rhe figure proposed by the cusccmer terminal equipment 
accounting unit 12. Ir. the event that no defect is found, in 
step 12 8 the prccesscr 34 generates an alarm (for example in 
the fern cf a printed letter) to alert the customer and the 
5 network operator to the discrepancy . 

It will be recognised that the description given above 
with reference to Figures 5 a and 3b is only one way of 
implementing the invention. An alternative variant will now 
be described with reference to Figures 6a and 6b, in which the 

10 same reference numerals are used as in Figure 5a and 5b to 
denote equivalent operations, the description cf which will 
net be repeated . 

In step 132, the processor 34 accesses the store 42 in 
the same manner as described with reference to step 102. 

15 Instead of, or in addition to, totalising the costs, the 
orccesscr 14 transmits the entire file of records cf ser/ice 
transactions held in the store 42 for the terminal equipment 
1 , m step 134, via the signalling circuit 2 6 and exchange 5, 
to tne customer accounting apparatus 12, at which the 

2 C orocessor 14 receives the bill records in step 136 and 

compares the records with those stored in the table 223, in 
step 15 S . The transmitted records may, for example , be sent 
in identical format to that in which the records 221 are held 
in the table 229 in the store 22, so that a simple byte 
25 comparison may be performed by the processor 14 . 

If, as a result of the comparison operation 160, the two 
records are identical then the processor 14 transmits and the 
processor 34 receives, payment in steps 1X2 and 120 
respectively, exactly as described above . 

3 0 If , in the step 160 , some or all of the transmitted 

records are found net to be identical, then in .step 162 the 
processor 14 transmits back the total cf the prices in fields 
226 in the memory 22 , together with data identifying those 
records in which the discrepancies occurred, in step 162 . 
35 At the network accounting apparatus 32, if full payment 

is not received in the step 164, the processor 34 reads, m 
step 166 , the total calculated by the customer terminal 1 and 
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records in :he sicre 4 2 which are in 

disacrssment wi: 
cniv a 



locates chose reccrns .n ^ 

:hcse in che score 22. At: -his stage, 
a minor discrepancy exists, che processor 34 may act in 

~ * _ ^^n-o^ -rst embodiment. In the event of 

-v»o same rnan*.e_ as — — — 

ramfican: discrepancy, however, -he processor 34 as before 

,_ sc exchange 5 c = conduce an equipment test. In this 

instance, since ".he destination of tre disputed transaction 

rc~ the record in the store 42, the 



25 



can ce — »en 

•_ OT , r c -» -k ^- =-eo 12 4 mav additionally cnecx the 

»nd che 



oort'icr.s cf -he r.etwcrx 2 between che exchange 
destination ,fcr example. 4). 
As before 



if m step 136 a defect is identified, che 



total figure signalled by che customer terminal accounting 
apparatus 12 is accepted and acceptance is transmitted in step 
-28, whereas in che event that no defect is detected, the 
orocessor 34 nay issue a warning or otherwise instruct manual 
~orwe~" the network ooeracms personnel and che 

customer, in step 12 S. 

no acceptance is received in step 13 2 by che processor 
12. the crocessor 12 m this embodiment totals the cose fields 
, 2 g' - =r " z hose records ::r which correspondence was found m 
che s— p "-SO. and transmits a part payment in step 168. anc 
-eccrds' oayment against those records m step 170. The part 
payment is recorded in step 172 by the processor 34, out che 
billinc reccrds in che store 42 are not erased in this case. 

The features cf the methods 5 and 5 may be combined.- for 
^nsta*-ce. if a discrepancy between totals is found in che 
embodiment "=f Figure' 5, the processor 32 may commence 
operation cf the embodiment of Figure 5 co enable a fuller 
3 0 check of records to be made at the customer terminal 
accounting apparatus 12. 

Many variants co this embodiment are possible. For 
examcie/che network accounting device 32 may transmit omy 
selec— d —cords c= the customer terminal device 12, co enaole 
3^ "sooc checking . or the processor 12 may receive ail recoras 
from the processor 3 4 but may only compare randomly selectee, 
records as a "spoc check". 
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:han initiating payment through a "smari card" 



Rather 
oavner.: may 

l mav sionai 



be initiated through a credit card or other 



electronic payment method, cr the processor 
a financial institution to effect payment. 
= " " Alternatively, the act of payment may be separated from 
— above" described process of account reconciliation, and may 
-ake clace at a later date. For example. atter 

^one-iati::.. payment may be effected by direct debit from 
r he account cf tne cusccmer by the operator of tne network 2 . 

-cuaily, rather than transmitting a plurality cf recoras 
- _/-, e aft-r the crcvision of services, the reconciliation 
Process"" mav, for each occasion of service provision, be 
^ovided as a handshaking operation at the end of provision 
rw e service, so that accounts are reconciled as services 
5 'Ire" provided. In this case, there may be no need for the 
store -12 at the exchange 5. 

Aithcuah the foregoing description has been provided in 
terms of the" provision =f telecommunications services, it wil- 
be apcarent that the ' customer terminal accounting unit 12 
— uid'additicnally, cr alternatively, be employed to monitor 
-I/Vcvisicr. of" services which are available through a 
"I- -communications network from a service provider 4. In such 
-ases, the service provider 4 would dial through the necworx 
to reach the customer terminal 1 to submit billing messages, 
bu- m other resoects the foregoing description is applicable 
' zz would be possible to integrate all the functions ~ 
-he customer accounting unit 12 onto a smart card comprising 
a pressor and memory, and being insertable into a card 
~ade- <n a- handset: ::r example, a digital mobile cellular 
30 radio handset:, so as to allow the billing information to 

-ravel with the user. 

~ wil 1 be seen that the foregoing embodiment achieves 
-he d'st-buci"n of the accounting data to customer equipment 
rather than, as is conventional, holding the data within a 

- _„ nprwork -> By Derioaicaliy 

2= comouter connectea _o the network *y ' 

reconciling the data held by customers with that held by the 
network 2 , tne amount of data to be held by the network 2 may 



or 
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substantially be reduced and, furthermore , bottlenecks in 
communicating information to central billing points in the 
network can be avoided. It is also possible fcr the owners 
of the terminal equipment 1 to make further internal use cf 
the accounting data held in the store 2, for example to bill 
parts cf a single bus — ess or ultimate customers, or to 



mcmtcrmg centres ccsts . 

The volume cf data to be transmitted to each customer 
terminal apparatus 1 depends upon the amount cf usage thereof, 
and the frequency cf transmission cf billing information may 
be controlled by the processor 3 4 to occur on reaching a total 
cost payable thresnoid, rather than at regular intervals. 

To make best use cf network resources, the processor 14 
is preferably arranged to transmit billing information 
messages at times cf lew usage cf the communications link to 
the customer terminal 1. Typical low usage times are 
overnight and at weekends. However, the processor 14 is 
preferably arranged to sample the time cf usage of the 
customer terminal equipment 1, fcr example by monitcrmg the 
exchange 5, :cr the contents cf the store 42), and thus to 
predict, on the basis cf past usage cf the customer terminal 
1, or the iccai network as a whole, suitable times for 
transmission cf billing information. 

It is not necessary that the necwork acccuntmg device 
3 2 be held at the exchange 5 to which the customer terminal 
1 is connected, but in practice this is an advantageous and 
convenient position fcr the network accounting unit 32 
("position" will be understood to refer to electrical 
connection. rather than physical location) , since it is 
generally straightforward to establish from this exchange 5 
the destination and description cf services provided to the 
terminal 1 , and the path through the network 2 through which 
billing information is transmitted to the terminal 1 is 
minimised, thereby minimising the congestion within the 
network 2 . 

It will be apparent that the foregoing is applicable not 
only tc fixed link terminal equipment but also to any cf the 
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embodiment described ir. cur above referenced international 
aooiicaticn (for example mobile telephony, multi media 
services, data transfer and so on) cr data communications 
networks ( f cr example LAIJs ) . 

i^thcucn it is r.tt limited thereto, it is particularly 
c^eferred to emcicv tie present invention with the invention 
described in cur abcve referenced international application 
(of transmitting crite signals associated with each 
transaction) . When tr.e two inventions are combined, the 
discrepancy information stored in the above embodiment may be 
utilised in setting trices for future services, since if 
systematic underrecovery of bills is to be expected from a 
aiven customer it would be desirable to negotiate a higher 
price . 

Althouch the abcve described embodiment discusses a 
customer terminal equipment 1, it will immediately be clear 
that exactiv the same principle is applicable to the 
interconnection between two networks; for example the 
interconnect!" between the networks 2 and 3 of Figure 1. In 
such a case, apparatus might be provided in each network which 
oer forms the functions coth of the supplier accounting unit 
32 and of the custcmer accounting unit 12. In this 
embodiment, rather than directly transferring funds, each 
network may allow the other credit against the others account, 
so as to reduce the level of any funds payable, if the 
networks 2, 3 make reciprocal use of each other resources. 
SECOND EMBODIMENT 

In this embodiment, a communications network is divided 
into a hierarchy of networks. Referring to Figure 7, 
olurality of customer terminal apparatus la, lb, lc (each 
comprising, for example, a computer workstation equipped with 
a modem) are each prcvided with a corresponding accounting 
device 12a, 12b, 12c respectively, of the type illustrated in 
Fiaure 2, the processor 14 and memory 18, 20 thereof being 
comprised by the CPU and memory of the work station, and the 
sianalling circuit 16 thereof being comprised by the modem of 
the work station. The terminals la-ic are each connected to 
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a Local Area Network .LAN) , ever which they communicate fcr 
example in TDM fashicr.. The LAN 5 0 has a gateway unit 5 2 fcr 
-cnnecucr. zo a wide area network -.WAN} 50. The wide area 
network 60 has, in turn, a gateway unit 62 fcr connection witr. 
- _ S rii: wider network ~2, such as a metrcpoiitan area network 
• MAN) :r information superhighway .e.g. the INTERNET) cr a 
teieccr.municac iens network . 

-^-"errir.c: tc 7 1 cure 2 each of the gateways 52 cr 62 
comprises a customer interface side 2L0b (which, in the case 
0 of the gateway 52 cc^icates with the LAN 50; in the case 
~~ --o -atewav £2 communicates with the WAN 60) ; a supplier 
interface 3I0a (which in the case of the gateway 52 
communicates with the WAN 60 and in the case of the gateway 
52 communicates with the MAN "01, together with a 
5 communications channel 211 linking the two. Also provided is 
an acccuntina unit 2 C C . comprising a signalling unit 216b rcr 
intercennecting a processor 314 with the supplier interface 
216a and a signalling unit 316b for connecting the processor 
314 with the custcr.er interface 310b circuit. 
2 0 communication with the processor 314 are programme and data 
memories 313, 220 and a store 322 '.preferably a ncn-voiatue 
store, fcr example an ZZPROM or a mass storage device such as 
disk drive) . The processor 314 is also connected to a payment 
interface 324, which may comprise a smart card reader as in 
25 Figure 2, or alternatively may comprise a connection for 
instructing payment from a financial institution, cr any other 
means of initiating an electronic or other payment 
transaction . 

Connected to the MAN 70 is an accounting unit 3 2 of the 
30 type shown in Figure 4. 

In the operation of this embodiment, if one or tne 
terminals 12 wishes tc utilise the LAN 50, the accounting 
circuit 3 00 in the gateway 52 and the accounting apparatus 12 
in the terminal each store corresponding service records in 
3 5 the stores 322, 22, and the accounting circuit 300 
periodically sends a billing message to the terminal 
accounting aooaratus 12 as disclosed in the first embodiment. 
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Or. -he ether hand, if the customer ceramal 1 wishes to 
utilise the WAN 60, access is provided via the gateway 52. 
^ -eccrc is created by the accounting unit 2 00 of the gateway 
=2 in the stcre 222, indicating both the cost to the customer 
= terminal 1 and the ccst that which will be charged by the WAN 
50 . 

The accounting unit 300 in the gateway 62 creates a 
record in its store 3 22 storing the price to be charged to the 
LAN 50. Periodically, the accounting apparatus 300 cf the 

3 aateway unit 52 of the WAN 60 generates, in the manner of 
Figures 5a cr 5a, a billing signal to initiate a charging 
transaction to the gateway unit 52 ! in common with other 
customers connected to the WAN 60) . The accounting unit 300 
of the gateway unit 5 2 correspondingly follows the process or 

5 -icure =b or Figure 6b and, where the account records natch, 
initiates payment fro- the payment interface 324 . At a 
convenient subsequent point, the accounting unit 300 of the 
gateway 52* then bills the customer terminal equipment la which 
utilised the service , performing the process of Figure 5a or 
2 0 Ficure 5a, and the corresponding customer accounting apparatus 
12a follows the process respectively of Figure 5b cr Figure 
5b in reconciling the its record in the store 22 with that 
held m the stcre 322 cf the account unit 3 00 of the gateway 
52. Once the record held in the store 322 of the gateway unit 
2 5 5 2 has both been paid to the supplier (WAN 60) and billed to 
the customer (customer terminal la) it can be erased from the 
store 322.- 

In exactiv the sar.e way, where one of the user terminals 
wishes to utilise services of or via the MAN 70, connection 

30 is provided via the gateway 52a, the WAN 60, the gateway 62 
and" the MAN 70, and billing records are created in the 
accounting apparatus 22, 62, 52 and 12a. Subsequently, the 
accounting apparatus 22 bills the accounting apparatus 300 or 
the cateway 62, the two apparatus following respectively 

, a rVgu^es 5a and 5b cr 6a and 6b, and subsequently the 
accounting unit 300 of the gateway 62 re-bills the service on 
as described in the above to the gateway unit 52, which re- 
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-ills -he customer lerr.inai 12 . 

each case, records need only be maintained m the 
s~o^ a each service provider until the service has been 

bailed to the immediately lower level in the hierarchy. 

_ will be evident from the foregoing rhat this 

u ; e ^ a ^-u. ca j_ arrangement of networks ccuid be further 
extended, for example, to global networks to which the MAN 70 
-s connected, or, at the other end of the hierarchy, to bill 
muititie individual users of a single terminal apparatus 1, 

: each user having an individual smart card 2 6 and a 
-orresocndina set of payment and billing records in the store 
~>2 of the customer terminal accounting apparatus 12. 

Zcxuaily, as with the preceding embodiment, the dirferent 
layers of the hierarchy 50, 50, 70 need not be separate 

- economic entities but might be convenient organisational 
divisions of a single economic entity; in this case, actual 
payment may net need to take^place except between the customer 
at terminal apparatus 1 and the network no which it is 

connected . 

-ut?^. EMBODIMENT 

"n the treceding embodiments, accounting apparatus was 
orovided as part of the customer equipment, and the 
reconciliation was performed at the customer equipment. In 
the oresent embodiment, additionally or alternatively, a 

15 record of the call is made on apparatus which is independent 
of either the customer of the supplier, and is* accessed either 
for confirmation of the reconciliation performed by the 
customer, or for the purpose of performing reconciliation or 
the amount payable instead of the customer. 

, n Referring to Figure 9, a network 5 0 (which may, for 

example, be an optical transmission network utilising 
wavelength division multiplexing and operating under 
asynchronous transfer mode (ATM) or synchronous digital 
hierarchy ( SDK) transmission protocols) 50 has an accounting 

— station 52. The network 50 and accounting station 52 may oe 
as described in the preceding embodiment, for example. 
Connected to the network is customer equipment la. Also 
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_ re ,~= d ;o the netwcrk 5 0 is an independently owned and 
ooe-ac-d monicorinc scKion 4 00. comprising a signalling unit 
/ 16 , = r communicating wich the network 50; a processor 414 
connected to the signalling unit; working and program memory 
= Iia--2C; and a nor. volatile store device 422. All of the 
foregoing may be substantially as described with reference to 

r ^ cures 1,2 or 3. 

-he monitor aooaratus 400 is arranged to receive and scan 
- X i -lo waveienath channels on the network 50, and to store 
,Z details of calls cr service, transferred over the network 50. 

-„ „ he event that a customer apparatus la (operating, for 
exam-"- " in accordance with the first embodiment described 
above, is unable to reconcile the billing data transmitted 
_-„ on -■-„ station 52 witn billing data which it holes locally, 
, E I! nav aenerate a signal through the network 50 addressee to 
-he no- < tor aonaratus ,00. On receipt of such a signal, the 
; or .-. aooaratus 400 is arranged to read the service cata 
st ™ d ; n che store 422 relating to services receivea by the 
„ us ~ ne - aooaratus la. and to signal the data to the customer 
atrearatus la and the network station 52, to verify the cillmg 
data held by the cust«er station la cr that transmit tea by 

the station 52. 

-he data transmitted by the monitor unit 400 may be the 
-ota*- due in respect of services (calculated as in the first 
2* embodiment); or details of selected records of services 
" received; or the entire records of all services receivea by 
-he customer apparatus la. 

3y providing the monitoring apparatus 400 as a unit 
-or~ec--d to the network 50 independently of either the 
customer apparatus la =r the control and routing components 
of — network 50, the monitoring device 400 may be able to 
aach— reoresentative data .unaffected by faults at either... the 
: usc ^ e . C r the network apparatus. The monitoring apparatus 
400 may, for example, be owned or operated by a regulatory 

authority. ,, Hlp 
x n this embodiment, the data stored in the non volatile 
storaae device 422 is stored so as to be relatively immune to 
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either accidental less cr tampering. The storage device 422 
rnav comprise a short :erm stcre and longer term archive 
sccraae. such as optical disc storage cr archive tapes, so as 
to confer greater immunity to accidental loss cr damage cf 
5 data. The service reccrds may be stored in encrypted form, 
so as :: reduce the possibility of deliberate tampering with 
records or reading cr writing cf records ether than by the 
processor 414 . In a "edification, the encryption key for a 
cart ituiar customer -ay be known only to customer equipment 

i: la concerned (for example may be reccrded on a smart card 26 
shown in Figure 1) . In this way, any one customer cr supplier 
aoDaratus la is prevented from accessing the data relating to 
any other. In this embodiment, preferably, ail data may be 
archived for a period of 7 years cr more, so as to be 

15 available in the event of subsequent disputes. 

To reduce the volume of the data stored in the store 422, 
several distributed monitoring units 4 00 may be provided, each 
responsible for only a limited number of customer equipment 
la cr service providers 2, 3, 4. Additionally or 

Z : aitertativeiy, the mcr.itoring apparatus 4 00 may stcre only 
records relating to a selected subset of services provided; 
for example, selected on a random basis, or selected to 
include only services over a certain cost threshold. 

It would also be possible for the monitoring apparatus 

25 400 to hold funds in electronic form for the customer 
apparatus la; being authorised, for example, to directly debit 
a bank account. Thus, in the event that the customer 
apparatus la is unable to reconcile the billing data it 
receives with that data which it has itself stored. the 

3C processor 414 of the monitoring station 400 may calculate an 
independent total due from the data stored in the store 422, 
and transmit payment of the amount due to the network 
accounting station 5 2 in the same manner as described m 
relation to the first embodiment, debiting the funds held on 

3 5 behalf of the customer apparatus la correspondingly. 

In a further extension of this embodiment, the customer 
apparatus la may thereby reduce the volume of data which it 
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scores in its accounting apparatus 12 (for example, to a 
runiir.a total amount due) and rely upon the independent 
monitoring unit 4 00 to store reliable records of the services 
which the customer apparatus la has received. Charges may be 

r made ftr the use of the services of the monitoring apparatus 
4 00 bv each customer apparatus la; the monitoring apparatus 
400 may therefore be regarded as a service provider as in the 
first embodiment, and -ay bill for its services through the 
telecommunications network 50 as described above. 

: FOURTH EMBODIMENT 

this embodiment (which may be combined with the 
earlier embodiments, or with the embodiments described in our 
above referenced international application) the services to 
be accuired by customer equipment are described by a code 

r ' w hich is transmitted from supplier equipment to customer 
eouioment via a communications channel, the code being 
structured to permit comparison and selection between similar 
services . 

In this embodiment, the customer apparatus is typically 
a personal computer. Referring to Figure 10, the customer 
aooaracus 500 therefore comprises a modem 515 in signalling 
connection with a telecommunications channel 501; a processor 
514 coupled to the modem 516 (for example a microprocessor 
device such as the i-486 or Pentium (TM) processors available 

25 from Intel Corporation) ; a digital signal processor (DS?) 
device 510 such as the Western Electric DS? 3 2C available from 
AT&T; crooram storage read only memory (ROM) 513; rewritable 
memoir.' ; RAM) 520; a visual display 502 a loudspeaker 504; a 
video camera 506; and a microphone 508. 

3 0 i n operation, the DSP device 510 receives analogue inputs 

from the microphone 50S and camera 506 and from the processor 
514; supplies analog outputs to the VDU 502 and loudspeaker 
504; and communicates digital data with the modem 516 and 
processor 514. 

3= A user input device 522 such as a keyboard is also 

provided, together, optionally, with a position sensitive or 
cursor control input device 524 (such as a mouse, a track ball 
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or a stylus ) . 

T u us f - u e ^,£p device 510 can selectively receive digital 
data :rcT t the modem Elr. and process the data and generate 
therefrom an analog audio signal for the loud speaker 504 cr 
video signal for the visual display unit 5 02; and likewise 
receive an analog audio signal free the microphone 508 or 
video signal from the camera 5 06 and supply corresponding 
encoded digital data to the modem 515. 

As is conventional, the DSP device 510 may contain on 
board the necessary analog to digital and digital to analog 
converters, as well as program storage memory - The processor 
514 is connected cc data input and output ports of the DS? 
510, so that the DS? 510 can encode data from the processor 
or decode data to be supplied to the processor; the processor 
514 is also connected a control port of the DSP 510 so as 
to select a stored programme for performance by the DS? 510, 
select an output device cr an input device for connection to 
the DS? 510; or supply a new control program to the DS? device 
510 . 

The read only -emory 518 stores programme data for 
oontrcllina the operation of the processor 514, and the random 
access memory 520 stores working data, or data received from 
the modem 516, for use by the processor 514 or the DSP E10. 
The memories 518, 520 are interconnected with the processor 
514 and DSP 510 (e.g. via an internal bus structure). 

Ficure 11 illustrates the principal functions performed 
by the processor 514 as functional blocks (which would 
typically be performed by different programmes storea m the 
read only memo-/ 515, but could in principle be performed by 
separate hardware) . 

A code construction function 53C is provided, for 
constructing a code indicative of a desired service for 
transmission via the modern 515 and telecommunications channel 
501 to service providers. A code analysis function 5o2 is 
orovided, for receiving codes from the modem 515 from service 
providers and interpreting the corresponding service offered. 

A code comparison function 534 is provided, for comparing 
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-ece^v-d codes with -.ransmicred codes to determine whether the 
service required is being offered. A servxce selection 

535 i5 creviced, to select one cf a plurality of 

I^IZed" services " or. t.e basis of a plurality of received 
= codes. A service ccr.fi curat ion function 538 is provided, to 
~- — the ZS? device 510, processor 514 and/cr modem 516 
in accordance with the service selected. 

-eierrina to Figure 12, service provider equipment 600 
in cl-LT^cdimenT: comprises a processor 602 connected to the 

n „ .municatipns channel 501 via a signalling circuit (e.g. 

Tiode- -'04, and having a control output line or bus 606 for 

sele . e -v controlling the operation of one or more service 

orov-sion devices 60E. Typically, the processor 602 and moaem 
604 rem part of the control equipment at an exchange = or j . 
and the service provision equipment 608 forms cart or tr.e 
; f^.c-^jjfjre of a telecommunications network 2, - or <. 
e ^- sr in the exchange or elsewhere. 

""deferring to Figure 12, the functions performed by the 
o~ce«so- 602* in this embodiment are indicated as separate 
20 blocks (which as aoove m relation to Figure 11 may be 
performed by separate programmes or by separate narcware) . 
These functions comprise a code construction function 63 0 
"fur-tionallv the same as the code construction function 530) ; 
a\~de analysis function 632 (functionally che same as the 
25 code analysis function 532 described above); a service 
c-eaticn function 634; and a service set up function €j6. 

•e:err::.c to Figure 14, an exemplary code structure is 
indicated. The code comprises a sequence of digital bits, 
--ans-itted in serial term via the communications channel 501. 
--0 The sira'al comprises an origin portion 650 indicating the 
serv— - provider supplying the service; a price portion 660 
^nd-'cat-na the cost of the. service; a service specification 
portion 570 comprising technical and/or functional data 
soe-^'ing the type and/or performance or the service; ana a 
comoacLoiiitv portion 680 indicating the identity of other 
serv-c-s with which it either will or will not operate. 

— this embodiment, the data contained in these portions 
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65G-6S0 is arranged hierarchically; chat is to say, ac several 
successive levels of uecail . 

R«ferrir.c to Ficure 15a. the origin portion €50 fcr 
example comprises a ccur.cry cede 551. followed by a service 
= crcvidsr code €52 wichir. -he cour.zr.' identified in the country 
code; followed by, c?:::aally, a range identifier code 652 
indicating a service range (e.g. cf compatible services 
offered by the same service provider identified ir. the service 
provider code 5 52) ; and a service name code 6 54 uniquely 
identifying a name cf service the subject of the code 640. 
As indicated m Figure 15b, the technical and functional 
porticn 670 comprises a signal type code 571 (e.g. identifying 
"the service as relating to one cf voice, video, image or 
data) followed by one cr more hierarchically arranged service 
descriptor codes 572. 573 successively specifying greater 
levels cf detail concerning the service (e.g. that it is a 
video conference service, and that it uses a particular 
algorithm such as the MPEG data compression algorithm) and one 
or more codes indicating functional, performance cr quality 
: -*_zezLa. (e.c a data rate code 674 and a delay code ©75) . 

7 i cure 15 illustrates the hierarchiai arrangement cf the 
type code 671" and the service descriptor codes 672, 573; :or 
example, if the type cede is "image", the code 674 identifies 
the image type with greater particularity as being a facsimile 
image cr a bit map image; and the code 675 specifies, for the 
service type concerned, the type of compression cr ceding 
employed for the image .for example, for a facsimile image, 
grouc 2. group 5 or group 4 code; for a bit map image ' code in 
field 674 a .BMP or . TIF format cr any other suitable format) ■ 
The functional performance codes 674. 675, 676 may likewise 
be arranged in a hierarchiai manner; that is to say, a given 
service type code such as facsimile may have associated 
predetermined data rates associated, for example, with the 
different transmission protocols , so that the significance of 
a functional or quality code 672 or 673 depends upon the 
identity of the service type codes 671, 674, 675, 576 which 
orecede it . 
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Stored in -he random access memory 520 of the customer 
terminal =00. and withir. the ser/ice provider apparatus 600, 
~s~dac= eouivaienc := the structure shown in Figure IS. for 
tr.e =erf=mance of the code analysis functions 532.532- When 
a csde 640 is received by either the customer terminal 500 or 
^e~se-vice crcvider equipment 500, this data is accessed; it 
lay — -xamoie be stored in the form of an encoding look up 
tabl- so that when a cede portion (550-630) is supplied to 
the address inputs cf the look up table, code definition cata 
^s read from the corresponding data cutput lines c: tr.e iook 



, t-, — — t Xi. 



-hus. referring the service data shown in Figure 15b, 
on recent first of" the signal type code 671, the processor 



^<=»rr^T~r = ?n and ^eacis from :r.e data lines rr.ereo: 
access memor / - , en*— — BU,s — 

sl anal type (image, voice. vicec. dacaj , 
-oaetner with a pomzer to the area of the rancor, access 
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614 supplies the code 571 to the address lines cf the random 
access memory 
corresponding 
together wit!" 

-nemorv =20 in which the service definition codes 6 
to that signal type are to be found. This pointer is then 
added to the receive code value 672 by the processor 514 ana 
-he —suit is used to access the random access memory =20 to 
read the corresponding service type le.c. fax or bit nap) from 
the data lines of the memory 520, together with, if available, 
a pointer to a further service type cr functional aennition 
cocie 6*73-676. 

Also stored within the random access memory 520 ana 
vi -t.i'~ --e service crcvider apparatus 600 is a decoding Iook 
UD table storing the reverse of this (i.e. code values for the 
code fields 650-680, addressed by data representing .he 
desired service type, rriginator and so on), with the aid or 
which the processor 514 forms the cede construction function 

' The operation of this embodiment will now be explained 
wit 1 - reference to Figures 10-18. 

Re# err^ns to Ficure 17, when a user wishes to utilise a 
telecommunications service (for example set up a Video 
conference, or a video on demand session) he inputs 
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desired service (e.g. selecting " f rem a menu, or as described 
: n crsa:sr detail below, from a graphic interface ) using the 
keyboard 522 cr cursor control device 524. 

The processor 514 performs the code construct ion function 
r 530 ' CV accessing the encoding Lock up table generate a 

service orovision polling signal 640. The origin portion 650 
is set to a generic value (for example by entering a 
universally recognised code, such as zero, in the country code 
field £51) . A generic value (for example :ero) is likewise 
i: inserted into the price field 660. A code representing the 
signal type (image, voice, video, data; for example video) is 
written into the field 671 and a service type code 572 
(indicating, for example, video on demand; is written into the 
code field 672. Further fields 673-576 may include codes, or 
15 may ce skipped ifcr example, by inserting a "skip" coce 
indicating that the definition is complete} . If any other 
services cr systems are operating on the customer terminal 
50 0, a code indicating * for example) the operating system type 
may be written in to the compatibility portion 6S0. A polling 
z: flag frO is set to a value indicating that the signal 640 is 
a polling signal. 

The customer terminal 500 then transmits the generated 
signal via the modem 516 through the telecommunications 
channel 5 01, to the local exchange cr switching centre, where 
25 the sicnal is passed to the service provider apparatus 600 c: 
each service provider connected to the network, in oroadcast 
fashicn. 

Referring now to Figure 18, the code is received by each 
service provider apparatus 600 and compared with the stored 

3 0 codes corresponding to the services offered by the service 
provisicn apparatus 600. The portions of the received- code 
which are blank or net present are ignored in the comparison. 
If the service provider apparatus 500 finds one or more 
matchinc cedes, in its store, it outputs each matching code. 

3 5 prefixed by the address or routing data indicating the 
terminal equipment 500. In this case, each code supplied by 
the service provision apparatus 5 00 corresponds to that 
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— ceived from the customer equipment 500. but includes origin 
daca 640, and a price code 660 indicating the price (per 
se-o-.d. oer bvte, per frame or per packet) , and it may incluae 
additional specification codes indicating either performance 
= ^ata cf the service offered (e.g., delay, average cyte area 
I at p a -d so on) or specification cf tne manner in which the 
service is performed (e.g. definition of the data compression 
or enervation algorithm used) . 

_"l lne ozhez hand, if the service provider apparatus 600 
n does rot find a match for the received code (in other words. 
- does not offer a service matching precisely the receivea 
specification). Chen the service provider apparatus 600 
locates the most similar stored codes and outputs these 
I- SC ead The similarity is judged by omitted the 

L5 hierarchically lowest code portions cf the received codes , ana 
-=peat-r.= the comparison. Thus, for example, if a receivea 
code includes a portion 571 indicating video,- a portion 672 
-ndicatmg videoconferer.ee; and a portion 673 indicating a 384 
kilobit/ second bit rate, and the service provider apparatus 
20 500 does not have a matching code stored, the code portion 673 
is emitted and the exercise is repeated. If the service 
provider apparatus 600 has a stored code corresponding w a 
64 kilobit "per second videoconf erence service, there will now 
be a'match for the code portions 671 and 672, and the code for 
- c che S± kilobit /second video conference service will be 
selected and transmitted back to the customer terminal 
aDparatus 5 00. 

Returning to Figure 17, the customer terminal apparatus 
500 -c-ives, via the modem 516, codes from one or more 
service provider apparatus 600, generated in the way described 
T-he received codes are temporarily stored, ana each 
<s comoared with the transmitted code. If there is only a 
s<nc-- natch, in other words if only one service. provider is 
0 I- fe Z_ a che service required, then that code is selected and 
an acceptance signal is transmitted by the processor 516 bacx 
to the service provider apparatus which sent the matcmng 
code . 
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Returning to Figure 1 9 , 'that ser/ice provider 600 
receives the acceptance signal, and establishes the service 
reouirsd by zhe customer apparatus via the control bus 606 
issuing an instruction to the ser/ice provision uruc SOS. The 
: customer :em:r.ai apparatus processor 514 then controls the 
modem E1S and ZSP device 510 to configure them for receipt of 
the ser/ice. 

If, instead of receiving only a single matching signal, 
zhe customer terminal apparatus 500 receives several signals 

: which match the signal transmitted, it selects one cf the 
offered services. In this embodiment , the selection is 
performed simply by comparing the prices indicated in the 
crice cordons 660, and selecting the lowest price. After 
selection of the code with the lowest price, the process 

; oroceeds as described above. 

In ctner embodiments, selection may take account also of 
any additional technical or functional criteria indicated by 
cortions of the received code additional to those portions 
which match the transmitted code (in other words, any "extras" 
offered by the service provider apparatus 600) . Further, the 
choice may depend upon stored records cf previous services 
acquired from the service provider apparatus 600, in any of 
the ways described in our above referenced international 
application. 

: In the event that none of the received codes precisely 

match the transmitted code, the customer terminal equipment 
500 selects cne of the codes on the basis of its similarity 
to the transmitted code. The processor 514 in this embodiment 
stores predetermined weighting constants ' for each point of 

D difference, for each type of service, so that for example a 
failure to match a specified maximum delay code may be 
allocated a weight of C.5, and a failure to match a specified 
bit rate may be allocated a weight of 0.8. For each 
difference between the transmitted code and each received 

5 code, the weight is added to an accumulated total. The 
received code with the lowest accumulated total ^i.e. that 
which is closest, taking account of the weighting values, to 
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zhe transmitted cede; is selected, and the process proceeds 
as before . 

I.- tnis embodiment, the prices of the different services 

-~ --n P n-'-oronr ^ec o1 ved codes are also taken 
r ^rrssccnc»*ri^ — > ---- - — — — «— w— — 

= into acccur.:, by multiplying -he pr^ce indicated by the price 
code ccr-.ion £50 by a ■ relatively small: weight. Thus, a very 
large" crice difference between services offered may cause the 
selection cf a lower priced, mere technically different 
service . 

2 After selecting one code on this basis, the process 
proceeds as described above to' set up the service required. 

in the event that the compatibility portion 6 80 indicates 
that any received code is incompatible with any service or 
equipment' operating at the customer terminal 500, that code 
= s reiected from the comparison. 

: - t-he event that a received cede does not correspond to 
any cede stored at the customer terminal equipment =00, ana 
thus represents a service for which the processor 514 lacks 
configuration data, the processor 514 may signal a request for 
-C confir-racicr. data to the service provider equipment 600, 
which'is arranged correspondingly to download set up data (for 
example an encryption algorithm or a data compression 
alacrithmi to the customer terminal apparatus 500. The 
processor 514 in this case loads the algorithm into RAM 520 
25 accessible by the DSP £10 as program memory. 

When, as described above, the service origin code field 
is set by the customer terminal to a generic value, any 
service provider equipment 60 0 connected to the communications 
channel 5 01 via a telecommunications network can respond. 

3 0 However, equally the customer terminal 500 may issue a more 

restricted polling signal by specif ying.. the service providers 
in some level of detail; for. example.' service providers within 
the same country may be specified by setting a country value 
in the count-/ code portion 6 51. or a given service provider 
25 may be specified by setting the country code and service 
provider code 651,652. 

In this embodiment, the service create function 634 
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within :r.e ser/ice providers equipment 6 00 is arranged, on 
receive of a polling code signal from customer apparatus 500, 
to create a service :; match the required service, as an 
alternative to locating a similar service . The code analysis 
E function 53 2 analyses the received code, and determines the 
aeneric type of service from :ne fields 671-573, and the 
required performance criteria from the fields 674, 573, 676.. 
The processor 600 then interrogates the service provider units 
508 to determine whether existing servioes are provided whicn 
10 can be combined to match the required service (for example, 
whether there are sufficient 64 kilobit lines to be combined 
to suoocrt a 334 kilobit video conference session, or whether 
a mono video telephone circuit can be provided together with 
a stereo audio line) . In the event that service provider 
15 units 508 exist which provide services which can cnus be 
combined to generate the required service, the processor 600 
stores the new code for the new service and outputs the code 
to be customer terminal equipment 500. The contents of the 
cr ice field for the new service may be obtained by adding the 
2C orices of the component services. 

The service provider equipment 50 0 may, ratr.er than 
interrocating associated service provider equipment 508, seek 
to obtain the desired services or a component thereof from 
further service provider equipment 600, by generating its own 
25 polling signal. Thus, a given service provider equipment 600 
may obtain services from a competing service provider, to be 
combined for the customer equipment =00. For example, the 
customer equipment 500 may only be authorised to contract with 
a limited number of service providers (for example, those 
30 within the same country), for credit reasons, whereas the 
service orovider equipment 600 may have (or be able to enter 
into) , contractual relations with other service providers 
located abroad. In this embodiment, therefore , the service 
provider equipment 600 includes components of, and likewise 
3 3 functions in the same manner as, the customer terminal 500 in 
both supplying and obtaining services. 

When this embodiment is combined with the foregoing 
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emDodir.ents, the code received by the customer terminal 
equipment: 500 is scored for subsequent accounting purposes as 
descriced above. 

Fayment may be effected in this embodiment according to 
5 the methods described above or m our above referenced 
mternat ionai application . 

Further according to this embodiment, the service 
provider equipment 600 is preferably arranged to monitor Che 
polling signals requesting services which it receives, and 
10 periodically to perform the service creation function 534 to 
create new services in response to the perceived requirements 
of users or provision by competing service providers. 

For example, by monitoring the compatibility codes 680. 
the popularity of hardware or software used by customer 
15 terminals 500 can be monitored, and a service provider can 
modify its services to ensure that they are compatible with 
popular customer equipment, or to exclude compatibility with 
competing services offered by rival service producers. 

Thus, in this manner, de facto standards for service 

2 0 provision can be set by the service provider equipment 600 cf 

competing service providers, responding directly to the need 
for compatible products, and driving incompatible products 
from the market. 

Preferably, to facilitace the development cf new 
25 services, the codes 640 are arranged such that different 
technical and functional aspects cf each code are arranged 
hierarchically, so that service provision apparatus 600 or 
customer terminal apparatus 500 is able, on receipt of an 
unknown code, to determine the generic class of services to 

3 0 which it belongs, its performance, and some detail of the 

manner in which the performance is achieved; thus, fields may 
be provided specifying the, data encoding employed, the 
compression applied, and so on. 

In this way, service provider equipment 6 00 may generate 
3 5 entirely new services by taking parts of the codes cf the 
successful services and combining them, in a genetic fashion, 
or by extracting the common parts cf codes corresponding co 
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widely used ser/ices. 

Thus, to sum u: f in this embodiment, ceiecommunicat ion 
services cr services available through a communications 
r.ecwcrk are ordered, from a range of different services, cy 
E z * ne r ra - S missicr. of a code specifying the service required 
between customer equipment and service provider equipment. 
The code, the customer equipment and the service provider 
equipment are so arranged that, in the case cf non 
avaiiabilitv cf the required service, a similar service can 
* : be creviced cr the required service can be created. 

This is achieved m this embodiment by structuring the 
service descriptor codes such that they describe the service 
not only specifically, but also genericaiiy (in other words, 
thev describe the required service at more than one level of 

15 specificity) . 

This is also cr alternatively achieved by provioir.g that 
the cedes contain separate information on different attributes 
of the service.; for example, the bit rate, the maximum delay, 
the level cf ccmpressicn and so on. 3y the use of one cr both 

2: of these techniques, it is possible to select or rreate a 
similar service without requiring precise recognition cf the 
received service cede, thus opening the possibilities cr 
competition between similar but non- identical services, and 
leavina the possibility of adding new services in sucn a way 

25 than the ccrresponding codes can be interpreted without 
n e ed:r.: explicitly be broadcast throughout every service 
provision and customer terminal apparatus in a network. 

For example, one code field may specify the aspect ratio 
for a cloture (e.g. as either the normal television aspect 

3 0 ratio cr a wide screen aspect ratio corresponding to cinematic 
or HDTV formats). The service prevision apparatus 600 may 
cbserve C hat, for video on demand and video telephony 
services, services with a wide screen aspect ratio are 
becoming more popular, and may accordingly create other video 

2 5 services such as video conferencing with a wide screen format 
in place of a previously used format. 

On creation of a new service in this manner, the service 
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provider apparatus 600 may be arranged to broadcast: no all 
customer terminal equipment 50 0 connected to the network to 
annc unce c he service, and customer terminal equipment 500 may 
ccrrescondinc be arranged to store the new code in the memory 

5 52 0 fcr subsequent access. In this embodiment, rather than 
the trice ccrtion 660 being fixed, subsequent price 
neaotiaticn may be carried cut between the customer terminal 
eauicment and the service provider equipment, as described m 
our above referenced international application. 

2 " T FTK ZM30D IMENT 

This embodiment is an extension of the immediately 
preceding embodiment ^but may be used separately thereof) , and 
the description of the preceding embodiment is incorporated 
herein and applies m its entirety hereto. This embodiment 

5 is concerned with the user interface presented at the customer 
terminal equipment 500 to facilitate selection of services. 

In this embodiment the processor 514 is arranged to 
operate a graphical user interface (GUI) such as the Windows 
(TM) environment (available from Microsoft Corporation) , or 

: the x-windows environment. Each service available is 
represented by an icon image displayed on the VDU 502. 
Selecting an icon with the mouse or other cursor control 
device 524 ■! in the manner conventionally provided by 
oraohicaiiy user interfaces and hence requiring no description 

2 5 herein': causes the execution of the process of Figure 17 for 

the code corresponding to the icon representing the desired 
service on the VDU 502. 

It is envisaged than a large number of services will be 
offered via networks such as the Internet, and if the icons 

3 0 are merely allocated to services on an ad hoc basis, the 

resuitma number could well be much too large fcr simultaneous, 
display, or sensible selection, by a user. 

The Dresent invention therefore provides that icons fcr 
similar services are similar in appearance, and more 
3 5 particularly that attributes of services are represented 
consistently, so that all icons representing a particular 
service type (for example video telephony) all have an 
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identical common ?cr::cn visually representing that ser/ice. 
Likewise, iccr.s ccrresponding :s the services cf one service 
orovider may carry a name cr logo identifying the service 
crcvidsr c-rigir.. and icons sharing a functional attribute sucn 
z as a common bit rate may have a visually identical pcrtion or 
the iccn in common. 

Referrir.c to Figure IS, example icon 70 0 is shown 
displayed (not to scale) on the VDU 502. The icon consists 
of a number cf regions 701-706. Region 701 corresponds to 

ID field =71, and shows a VDU, indicating that the service is a 
video service. Region 706 corresponds to field = 72, ana 
indicates that the service is a videoconferencing service. 
Reaicn- 702 corresponds to fields 651 and 652, and indicates 
the identitv cf the service provider '.for example, by way or 

- 5 a locro cr the name cf the service provider) . Field 703 
corresponds to an attribute field such as 574 cr -'75, and 
indicates graphically the aspect ratio. Field 704 corresponds 
to another attribute field 674-675, and indicates the image 
quality cr granularity. Field 705 corresponds to a yet 

20 further attribute field, and indicates the sound quality (in 
this case, stereo). 

Thus, according to this embodiment, fcr each code 640 
correscohdinc to a given service, common code portions are 
represented fcr ail services by similar cr identical icon 

2 5 portions . 

Referring to Figure 20, the store 520 within the user 
terminal stores a plurality of service code icons 700a, 7 00b 

70Cn as corresponding icon records 800a , 800b .... 800n. 
Each record S0C comprises the display data defining the manner 
30 in which the icon will be represented, together with a pointer 
to a predecessor icon record, and, in some cases, one cr more 
successor icon records. The pointers are arranged such that 
che i- zn records define a tree structure. Each icon recorc 
also includes a pointer to a corresponding service code 640 

3 5 stored in the store 520. There is a one to one correspondence 

between icon records and service codes. The pointers c: the 
icon records 800 are hierarchically- arranged in accordance 
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with -he ccr.:encs cf -he codes 640, such that icons which 
ccrrespcnd :o codes having common portions point to icon 
records corresponding to codes comprising only those common 
oortions (and thus genericaily describing multiple services) . 
5 Thus, for example, the icon 700 illustrated in Figure 13 and 
another icon relating to a similar service but offering mono 
sound would both point to a predecessor icon record 800 which 
aenericaiiy describes video conferencing services. 

The display data nay comprise a file of binary image data 
10 defining a black and white bitmap, such as (for a Unix 
embodiment) that described in the generic Unix file 
/.. f Headdress /bitmap, or a colour bitmap. 
Displaying and selecting from a plur ality cf icons 

Rather than displaying ail icons together at the same 
15 time, the processor 514 of the present embodiment is arranged 
to disoiay icons sequentially in a series. The series is 
defined by the pointers linking the icon records 800 m the 
store 520. Thus, in one example cf the present embodiment, 
when a user holds down the mouse 52.4 button continuously, Che 
20 crocesscr 514 is arranged to sequentially access the icon 
records 3 00 m the store 520 and display corresponding icons 
700 in sequence; typically starting with a first icon record 
corresponding to the most generic service code (the root noae 
of the hierarchical tree structure of icon records) ana 
2 5 selecting, as the next icon record, one cf the successor icon 
records pointed to thereby, and thereafter proceeding down a 
branch cf the tree, so as to generate a sequence cf more 
specific, less generic, icons, until an icon record 300 is 
reached which corresponds to a code 640 which is not generic 
30 to any other service (i.e. represents a unique service) . 

The processor 514 thereafter re-accesses the predecessor 
icon record 300 (i.e. the closest level of generality to the 
just reached specific service icon) and then selects a 
different successor icon record, so as to proceed down a 
35 different branch cf the structure. In this manner, a sequence 
of icons 700 are displayed which are visually similar, each 
differing from its predecessor by one or more changes, and 
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corresponds :: technically similar services. The user can 
thus "browse" through all the services available. 

Cn reaching a desired service , the user ceases to depress 
the mouse 3 24 cut ton, and may select the recruired service 
5 le.g. by "doucie clicking" the mouse button in known fashion) . 
On doing so, the processor 514 accesses the icon record 30C 
associated with the displayed icon "00;. locates the code 
pointed to cy :he code pointer in the icon record 300; and 
follows the crccess of Figure 17 to acquire the corresponding 
10 service . 

To avoid traversing the entire list of stored icon 
records 300, the user may input (via the keyboard 522 or mouse 
524) a generic specification of services required (e.g. video 
conferencing; , and the processor 514 may select a generic icon 
13 record 300 corresponding to the desired service, and commence 
the sequential display from this icon record rather than from 
the most generic icon record (root node of the tree). 

"rem a displayed icon 700, as indicated for example in 
Figure lr, the user may, utilising the cursor control device 

2 2 524, select a particular icon field and alter the contents of 

that field m particular. For example, by selecting (e.g. 
positioning the cursor over) the service provider field 702 
a different service provider may be selected by clicking the 
mouse button; on detection of such user action, the processor 
25 514 reads the corresponding fields 551,652 of the code 640 
pointed to by che icon record 900 cf the displayed icon 700; 
finding the code which has the next value '.e.g. by 
incrementing' the value) in the service provider field 652; and 
displaying the icon 70C corresponding to the icon record 800 

3 0 pointing to that code. Thus, the user can scroll through 

services of the same description offered by different 
providers. Likewise, -by selecting a different, cne of the icon 
regions 701- "06, one parameter of the service at a time can 
be modified. 

3 5 To maintain visual continuity in the secruent iai display, 

the processor may generate and store "dummy" icons 
interpolated between successive icons displayed, and not 
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corresponding to ser/ice codes. During display of a sequence, 
che dummy icons are displayed, bun cannot: be selected. 
Creat ma a new service code 

In this embodiment , the user is able to modify the iccn 
5 700 which is displayed in a way which does not correspond to 
any currently stored code , to create a new service 
specification. For example, in the above example, if the user 
wishes to obtain the video conference ser/ice displayed in 
Figure 19 from a different service provider, for whom no such 

10 ser/ice code is stored in the store S 2 0 , the processor 514 
alters the displayed icon 700 to display the desired service 
provider; fails to locate a stored code corresponding theretc 
in the store 520 ; and accordingly creates a new icon record 
800 corresponding to the modified iccn 700; and a new code 640 

15 corresponding to the code pointed to by the unmodified icon, 
but with a modified service provider code 651. 

Next, the processor 514 transmits the code, via the 
communications channel 501, to the service provider thus 
selected, and the service provider is able, as in the 

2 0 preceding embodiment , either to create the required service 
and signal back price to the processor 514, or to indicate 
that the desired service is unavailable. In the later case, 
the processor 514 deletes the new created icon , iccn record 
800 and code 640 and indicates to the user that the attempt 

25 has been unsuccessful. 

In exactly the same way, any functional or technical 
aspect cf a displayed icon 700 may be altered by the processor 
514 on the instruction of the user, and a corresponding new 
code 64 0 may he created and transmitted to one, several or all 

3 0 semes providers in an attempt to obtain the new required 
service . 

Receiving new icons 

When a service provider creates a new service, it may 
broadcast the code corresponding thereto to one or more 
35 customer terminals via the communications channel 501. On 
receipt of a new code, the processor 514 stores the new code, 
in the store 5 20 ; compares the code with the already stored 
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codes; and creates a new icon record 3 00 in the store 520. 
The new iccn record 300 is positioned in the tree structure 
by setting its pointers to point, as predecessor icon record, 
to the icon record corresponding to the code with which it has 
most cede portions m common (i.e. which is the closest code 
which is generic tc it) . An icon image is created, cased cn 
the iccn image of this predecessor icon record, but differing 
m one cr more icon regions. The different icon image regions 
may eitner he defined from pre-existing data (sucr. as an 
existing service provider logo, where the service differs only 
in ser::ce provider: , cr may be blank cr arbitrarily filled, 
or the signal received from the service provider may itself 
include image data for defining the icon 700. 

Service providers, or other parties, may be arranged to 
transmit complete iccn records and iccn display data, together 
with associated selection codes, making up a series or a 
sequence cf icons tc one or more customer terminals, for 
subsequent use. The supply of such icon records may itseif 
be a ser/ice which is selectable via an iccn image '30. 

The sequence cf icons may be run cn a hypertext 
programme, such as Mosaic (a programme available from the 
University cf Illinois, USA) . 

In one arrangement according to this embodiment, the iccn 
sequences and corresponding records may be stored at a remote 
station (e.g. a server computer) accessed by one cr more 
customer terminals, the server computer being arranged tc 
access one or more service providers cn behalf cf the customer 
terminals. The present invention in all aspects extends 
generally to such systems where the user terminal accesses 
remote servers executing all or part of the functionality of 
the invention. 

Rather than using a mouse as the cursor control device 
524, naturally, a track bail cr joystick cr other cursor 
centre! device may be used, or speech recognition or some 
other cype cf input may equally be employed. 

Further data relating to the service concerned may be 
stored within the store 520, and may be accessed by a user 
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_-_ m c . e 1C on 700; for example-, cexc describing each field of 
che cedes 640 coiated to from the icon record 800 from che 
;con -00 mav ce scored ir. che score 520, and accessed (for 
examoie in hyper-text fashion, on selecting the icon. 
= squall v. a sample of che service concerned may be scored (e.g. 
Is compressed video and sound sequence) and replayed, to 
illustrate the service. 

;- will be apparent that, although this embodiment is 
_rcicuiariy useful with the above described embodixer.es and 
ith cur above referenced international application, it may 
also ~be utilised independently of these embodiments . for 
examc- for the obtaining of goods or services via the 
telecommunications channel such as video on demand services. 
Tn tr ^ s case, each icon may be a snapshot or advert or a rilm, 
-= "con — ords bemc hierarchically linked according to a 
class- -ration of the film as, for example, action/romance/ 
ccmedv/ historical, and fields being provided for (for example) 
indicating the cresence of given actors, level of violence ana 
so on. The above described features of this embodiment may 
-D be used to request supply of a video from one or more service 
providers, either frcm a known, sccred, sequence of videos, 
or by creating a request for, for example, a generic western 
video, or a video starring a certain actor. 
SUMMARY 

25 it will be clear from the foregoing that the preceamg 

embodiments are useful, either individually, or in 
combination. Protection is according sought for any ana all 
novel subject matter contained herein, whether or not it lies 
wit--- the sccoe of the accompanying claims, together with any 

30 and" ail variations, modifications or substitutions thereto 
which will be apparent to the skilled reader. 
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CLAIMS : 

1. A C2tnmun::5:i:n system ccn;r;sir,c a communication 
utilising accaracus 1) conneccabie to a ccmmunica-ions 
network ; 2 ) , and service provision apparatus (2, 2, cr 4) for 
makinc services available to che ccmmunicacions utilising 
apparatus, characterised by the provision, associated with the 
communications utilising apparatus, of an accounting device 
(12) comprising a digital data storage device (22) arranged 
to stcre details of the receipt of services by the 
communications utilising apparatus -l! ; a signalling circuit 
(16) arranged to receive, via the communications network (2), 
signals indicating a payment due in respect of services 
orovided by the service provision apparatus (2, 3, or 4); ana 
a comparison device i 14 ) arranged to compare the received 
indications with data derived from the stored details. 

2. A system according to claim 1, in whicn the 
communications utilising device (i: is arranged to utilise, 
and the service provision apparatus (2) to provide, 
telecommunication services. 



20 j a system according to claim 1 or claim 2 in whicn 

communications utilising apparatus. 



30 



che accounting device (12) comprises part of the 



4. A system according to any preceding claim, in whicn 
the accounting device (12) is arranged to automatically 
25 initiate cashless payment in dependence upon the comparison 
Derformed by the comparison device. 

5 . A system according to claim 4 , in which the 
accounting device (12) comprises a reader (24) for accepting 
an insertabie payment token (26). 



6. A system according to claim 5, in which the payment 
token (26) is a card. 
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7 . A system according to claim 6 , in which Che card 
(26) comprises a programmable memory device. 

8. A system according to any preceding claim, in which 
the signalling device {16) is arranged no receive a that 

E sicnal indicating a. total payment due m respect cf a 
ciuraiity of services supplied, and the comparison device (14) 
is arranged to compare the total with a total corresponding 
to data stored in the storage device (22) in respect of 
receipt of the same services. 

10 9. A system according to any preceding claim, in which 

the signalling device (16) is arranged to receive a record 
signal comprising data detailing a plurality of records cf 
services supplied, and the comparison device (14) is arranged 
to compare the data with corresponding records stored in the 

13 storage device (22: in respect of receipt of the same 
services . 

10. A system according to claim 9, in which the 
comparison device -.14) is arranged to compare received data 
with a selected subset of the records stored in the storage 

2 0 device (22) . 

11. A system according to any preceding claim, in which, 
m the event cf detection of mismatch, the accounting device 
(12) is arranged to supply a mismatch signal via the 
signalling circuit .16) to the communications network (2) . 

25 12 . A system according to claim 11, in which the service 

orovision apparatus is arranged, in reponse to one or more 
said mismatch signals, to initiate an equipment check process. 

13. A system according to claim 11 or claim 12, in which 
the service provision apparatus is arranged to store data 

3 0 indicative of said mismatch. 
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14 . A system according to claim 13 , in which the service 
provision apparatus is arranged to utilise said stored 
mismatch data in subsequent service provision to the utilising 
apparatus . 

E 15 . A system according to any of claims 11 to 14 

appended to claim 5, m which the service provision apparatus 
is arranged, f c 1 lowing reciept of a said mismatch signal, to 
generate an adjusted total payment- due and to transmit a 
further total signal to the utilising apparatus. 

j 16. An accounting device for use in the system of any 

preceding ciaiT. . 

17. Telecommunications utilising apparatus incorporating 
the accounting device of claim 15. 

18. Service provision apparatus fcr use in the system 
; of any one cf claims 1 to 15 . 

1 9 . Service r.cnitoring apparatus !400) comprising a 
signalling circuit 416) for signalling to a communications 
network (50) to which the monitoring apparatus (50) is 
connected; a control device (514) controlling the operation 

0 of the signalling circuit to monitor services acquired by one 
or more service utilising apparatus ;la! through the network 
(50); and a store 422) storing details of said services 
acquired; the monitcring apparatus ; 40C ) being arranged to 
recieve an interrogation signal in relation to" said services 

5 and to transmit, in reply, a signal based on said stored 
details in respect cf one or more cf said service utilising 
apparatus. 

20 . A communications network heirarchy comprising a 
plurality cf compcnent networks (50,60,70), a first such 

0 component network (60) being accessed by a user terminal (la) 
via at least one second component network (50) , in which said 
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second network comprises an accounting unit (300) arranged to 
store records of the usage of said first network (60) by said 
second network (50) , and to control payment to said first 
network (60) in respect of said usage. 

- 21. A network accounting station (52) for use in a 

communications network, for example according to claim 20, 
comprising a supplier interface circuit (310a) comprising a 
store (322) storing data relating to services obtained from 
one cr more communications service suppliers; and a customer 
i: interface circuit (310b) for transmitting signals indicating 
a payment due in respect of said services, via said 
communications network to one or rr.ore service utilising 
terminal stations (1) - 

22. An account processing system comprising a store (42) 
15 storma details of use of telecommunications services by one 
or more customer via a communications network (2) and a 
sianalling circuit connected to said store (42) and saia 
network (2) and arranged to transmit a signal, via saia 
network (2), to one cr more terminal stations (1) associated 
20 respectively with said one cr more customers, indicating a 
payment due in respect of said services at a predetermined 
time of low usage of said network (2) . 

22 . A telecommunications accounting system in which the 
accounting records are stored in distributed locations 
25 respectively associated with the users of the network. 

24 . communications apparatus comprising a signalling 
circuit (516) for receiving a service indicator signal (640) 
and a processing circuit (514), responsive to said signal 
(640) to respond either specifically to a service indicated 
3 0 thereby, or genericaiiy to a type, genus, or class of service 
indicated thereby. 



25. 



ADDaratus according to claim 24 in which the 
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orocessina circuit -514) is arranged, on receipt of a said 
received signal, :d transmit, in response, one or more 
different service indicator signals ;540) , differing from said 
received signal but indicative cf services of the same type , 
E genus cr class. 

25 . Aooaracus according to claim 24 further comprising 
an incut device (524) for specifying a required service; and 
in which the processing circuit (514) and signalling circuit 
{516} are responsive thereto co transmit a said service 
1C indicator signal which is generic to said required service; 
to receive one cr more service indicator signals indicating 
similar service; and co select one cf said received services. 

27. Apparatus according to any of claims 24 to 26, in 
which the services are telecommunications services . 

1= 23. A communications signal .640) for indicating a 

service, said signal comprising portions (671,672) indicating 
said service doth specifically and genericaily. 

29 . A signal according to claim 23 which comprises a 
aeneric portion (671) common to a plurality of services, 
2Q fcllowed by one or more specific portion (672,673) specific 
to particular services to which said generic portion (671) is 
generic . 

30. A communications signal (640) indicating a 
telecommunications service, said signal having a portion (676) 

25 indicative of the compatibility cr incompatibility of the 
service with other products or services . 

31. A communications terminal comprising a signalling 
circuit (516) connectable to a communications network (501); 
a control circuit *514) connected to the signalling circuit 

30 (514) and a visual display device (502) connected to the 
control circuit (514), in which the control circuit (514) is 
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arranced :c display a plurality cf sub- images (700) each 
-ecreseniacive cf a different service which said terminal is 
ooerabie :c receive via said communications network said sub- 
imaaes 7 0 0) displaying common cr generic features of said 
~ services in a uniform visual fashion . 

22. A terminal according to claim 21, in which each said 
sub-image (700) comprises a plurality of regions (701-706) 
ccrresccnding to different attributes to the service of which 
the sub -image is representative. 

G 22 . A terminal according to claim 31 or claim 21, m 

which the control circuit (514) is arranged to cause the 
successive display on the visual display device (502) of a 
oiuralitv of said sub-images in a sequence, such that similar 
services occupy successive positions in said sequence. 



1 3 



3 4 A terminal according to any of claims 21 to 33 , 
further comprising a selection device (514) connected to the 
control circuit -514) fcr selecting a displayed sub-image, to 
which the control circuit {514) is responsive to select the 
corresponding service . 

20 35. A terminal according to any cf claims 31 to 34, m 

which the signalling circuit (516) is arranged to receive 
sianais , via said communications network (501) , indicative or 
new services, and the control circuit !514) is arranged to 
display corresponding new sub- images on the visual display 

25 devices (502) . 
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3. Claims 31-35: Communication terminal with visual display of a plurality 
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